New insights into the molecular endocrinology of parturition.
The signals that lead to the initiation of parturition have remained a mystery. We postulate that in humans and other mammals, uterine quiescence is maintained by increased progesterone receptor (PR) transcriptional activity, and spontaneous labor is initiated or facilitated by a concerted series of biochemical events that negatively impact PR function. In recent studies, we have obtained compelling evidence to suggest that the fetus signals the initiation of labor by secretion into amniotic fluid of major lung surfactant protein, SP-A. SP-A expression is developmentally regulated in fetal lung and is secreted into amniotic fluid in high concentrations near term (after 17 days postcoitum [dpc] in the mouse). We found that injection of exogenous SP-A into mouse amniotic fluid at 15 dpc caused preterm labor. SP-A activated amniotic fluid macrophages in vitro to express nuclear factor kappaB (NF-kappaB) and interleukin-1beta (IL-1beta). These macrophages, which are of fetal origin, migrate to the pregnant uterus causing an inflammatory response and increased uterine NF-kappaB activity. We suggest that the increase in NF-kappaB within the maternal uterus both directly increases expression of genes that promote uterine contractility and negatively impacts the capacity of the PR to maintain uterine quiescence, contributing to the onset of labor. Our findings, therefore, indicate that SP-A secreted into amniotic fluid by the maturing fetal lung serves as a hormone of parturition.